Epidermal stem cells are resistant to cellular aging.
The epidermis of the skin, acting as the primary physical barrier between self and environment, is a dynamic tissue whose maintenance is critical to the survival of an organism. Like most other tissues and organs, the epidermis is maintained and repaired by a population of resident somatic stem cells. The epidermal stem cells reside in the proliferative basal cell layer and are believed to persist for the lifetime of an individual. Acting through intermediaries known as transit amplifying cells, epidermal stem cells ensure that the enormous numbers of keratinocytes required for epidermal homeostasis to be maintained are generated. This continual demand for new cell production must be met over the entire lifetime of an individual. Breakdown of the epidermal barrier would have catastrophic consequences. This leads us to question whether or not epidermal stem cells represent a unique population of cells which, by necessity, might be resistant to cellular aging. We hypothesized that the full physiologic functional capacity of epidermal stem cells is maintained over an entire lifetime. Using murine skin epidermis as our model system, we compared several properties of young and old adult epidermal stem cells. We found that, over an average mouse's lifetime, there was no measurable loss in the physiologic functional capacity of epidermal stem cells, leading us to conclude that murine epidermal stem cells resist cellular aging.